358 unsupervised during their training (i.e., self-organizing) . This distinction between supervised and unsupervised training is important. An unsupervised network such as the Kohonen self-organizing map can learn without being shown the correct outputs in sample patterns; they separate data into a specified number of categories, analogous to the way cluster analysis works. However, if you want a neural network to recognize a specific type of target pattern, you need to show it the patterns during training, somewhat along the lines of multiple regression.
Artificial neural networks have been found to be relatively more useful than traditional statistical methods for a variety of applied purposes, mostly in the physical, biological, and engineering sciences, although they are now being used for several applications in psychology, especially in modeling perceptual or cognitive processes. Carson et al. (1999) versions of Kohonen networks which differ most importantly in the number of dimensions they output. For example, one-dimensional output yields a specified number of categories mapped onto one dimension, while twodimensional output maps a set of stimuli onto a two dimensions. At least in its one-dimensional form, the Kohonen network is similar to k-means cluster analysis, in that it separates data into a specified number of categories, except that the categories also maintain a spatial organization relative to one another. Kohonen networks therefore also bear a resemblance to those quantitative methods that can map stimuli into an n-dimensional space, such as multidimensional scaling. The present study focuses on the simplest form of Kohonen network in its one-dimensional form of output.
The Kohonen network has only two layers: an input layer and an output layer than has one neuron for each possible output category. &dquo;The training patterns are presented to the input layer, then propagated to the output layer 359 and evaluated. One output neuron is the 'winner.' The network weights are adjusted during training. This process is repeated for all patterns for a number of epochs chosen in advance&dquo; (Ward Systems Group, 1993, p. 143 (Holland, 1959) from the study of interests, and the types are usually assessed through interests although in its most recent revision Holland (1997) (Carson et al., 1999; Desmarais & Sackett, 1993; Oswald & Ferstl, 1999 An index for g (hereafter, BAB-g) from the first unrotated factor from a principal components analysis of the BAB scales that had first been transformed into Z-score form (see Table 2 ), included high loadings (test-factor score correlation) from each of the BAB tests except Grip Strength (see Carson, 1998a Carson, , 1998b , for a detailed discussion of this method). Jenson (1998) provides a discussion of g and includes a rationale for determining it through this general approach. This first factor had an eigenvalue of 3.77 and accounted for 29% of the variance, and the pattern of correlations with g were consistent with previous observations of BAB tests Bizot, 1993; Goldman, 1987) , lending support that BAB-g provides a good index of the construct.
Interests
The General Occupational Themes (GOTs) of the SII provided indicators of general interest orientations as described by Holland (1997) , and the SII's Basic Interest Scales (BISs) provided more focused indicators of interests. The psychometric characteristics of the GOTs and BISs have been so thoroughly enumerated elsewhere (Harmon et al. ; Harmon & Borgen, 1995 ) that I will not review them here. Personal orientations (Holland, 1959) Bailey (1994) , who underscores the advantages of integrating both empirical and conceptual approaches to classification.
Results
Space restrictions preclude complete reporting of the 6-and 7-category solutions. Suffice it to say that eight categories were needed to generate a solution in which each of the 14 aptitudes used as inputs were prominently represented in at least one category, and so that each of Holland's six types dominated at least one category. The specific weights for links between neurons in the system are available from the author, but because they are difficult to interpret they are not provided here. For practical purposes, it is more useful simply to examine the characteristics of the categories generated by the Kohonen network. 69, 63, 43, 44, 55, 50, 62, and 45. Aptitude variables are drawn from the Ball Aptitude Battery (Ball Foundation, 1995) and include g (general ability) and 13 gresidual aptitudes (with g component statistically removed). Personality variables include the five global traits from the fourth edition of the 16PF (Cattell et al., 1970; Russell & Karol, 1994 (Hansen & Campbell, 1985 Holland's (1997) descriptions of the Social and Artistic types, with some admixture of Enterprising characteristics. The category also bears similarity to Roe's (1956, pp. 226-235) discussion of the General Cultural group, as well as to Gottfredson's (1986) Sloman, 1996) . Its g was moderately high (0.31 Roe's (1956) Organization group. In terms of Gottfredson's (1986) Roe's (1956) Holland (1997) . This category also appears similar to two of Roe's (1956) types: Outdoor and Technology. Gottfredson's (1986) Dealing with Physical Relations corresponds closely with this category.
Implications for Theory and Practice
The gender differences across the categories merit comment. The Kohonen network neatly bifurcated its continuum of aptitude-based categories along a female-male division. However, gender was not used as an input variable, so the neural network identified it as an important feature underlying the data, perhaps the most important, given that it differs so strikingly across the categories. The neural network used patterns in the aptitude test data to yield these strikingly gender-typed categories. Presumably, this result is not just a feature of the Ball Aptitude Battery but a more basic element of the psychology of aptitudes. However, gender-related differences have been found in interests and personality traits as well as with aptitudes. Holland (1997) Gottfredson's (1986) Holland (1997) , Ackerman (1997) , Prediger (see Lamb and Prediger, 1981) , and especially Gottfredson (1986) . 
